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The numerical investigation of the gas-particle flow in the shock tube is conducted using the discrete particle model
(CFD-DEM) and the continuum model (Two-Fluid Model : TFM). From calculated results of both methods, particles
are concentrated at downstream edge of particle bed and dispersed at upstream edge of particle bed with the passage of
time. The incident shock wave is divided into the reflected shock and the transmitted shock because of interactions with
particles. These flow field can be observed in the experiment, and TFM and CFD-DEM can qualitatively reproduce the
interaction phenomena between shock wave and particles. In TFM, the local particle distribution and particle pseudo-
thermal energy distribution are different from CFD-DEM. Therefore, although TFM can properly evaluate the behavior
of the entire particle bed, there is a problem in evaluating local particle behavior and discrete particle behavior.
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Fig. 1. Schematic image of gas-particle shock tube
Table 1. Calculation conditions (o, = 0.35)
Particle density [kg/m3] 2500
Particle diameter [mm] 1.5
Specific heat of the particle [J/(kg K)] 840
Stiffness coefficient [N/m] 4.1 %103
Restitution coefficient (normal) [-] 0.97
Restitution coefficient (tangential) [-] 0.33
Friction coefficient [-] 0.1
Mach number of the incident shock wave [-] 1.30
Gas pressure po [kPa] 82.7
Gas temperature 7y [K] 294
Porosity of the particle bed oy [-] 0.35
Table 2. Calculation conditions (o, = 0.79)
Particle density [kg/m?] 2520
Particle diameter [pum] 115
Specific heat of the particle [J/(kg K)] 840
Stiffness coefficient [N/m] 4.1 %103
Restitution coefficient (normal) [-] 0.97
Restitution coefficient (tangential) [-] 0.33
Friction coefficient [-] 0.1

Mach number of the incident shock wave [-] 1.66

Gas pressure po [kPa] 82.7
Gas temperature Ty [K] 296.4
Porosity of the particle bed o, [-] 0.79
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Fig. 2. Calculated x - ¢ diagrams of particle volume fraction in (a) CFD-DEM and (b) TFM (00 = 0.35).
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Fig. 3. Calculated x - ¢ diagrams of gas density in (a) CFD-DEM and (b) TFM (a0 = 0.35).
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Fig. 6. Calculated x - # diagrams of particle volume fraction in (a) CFD-DEM and (b) TFM (g0 =0.79).
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Fig. 7. Calculated x - # diagrams of particle volume fraction in (a) CFD-DEM and (b) TFM (g0 =0.79).
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Fig. 9. Particle volume fraction and granular temperature in
(2) TFM and (b) CFD-DEM at #/(L/uy;) = 117. (ago =0.79)
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g0 = 035 DFAIGTIE, CFD-DEM 38 KO8 TFM {235\ TR
W ERA- O THREILEMANCFREOFHE & 7o 72, £, KA
OZFENBI LTI A TERN BN AL, FRERE DR
WA R LT, —, RIPFENCRE L O, R Rl
1 2 SRR AR B O Tl A TEOA R LN Z & 0D,
TFM 2B\ CRETR 7 b 2B ORI I 3G/ B 5 Z & 3R
Nz,

0g0=0.79 DFHETIE, KEOZEENEE L Il FHEOH TE
MR — R AN, L LD, ki 2hcBE L CidmT
ECREL Bpo iz T 555 L 720, CFD-DEM Cldhi1
VIR LT=55A0 & 7o TNA DI L, TFM TlEki i~
VAABESHZ W TR B 5 457 & 72 5 7-. CFD-DEM T
XTI aAT - T D72, i f-OZIRITHIZRZFTN ay =
079 DEETRESHTWDZENEZBND. LLARND,
AR T TFM ORI 21T > 722 & 5, TEM
IZBWT ZIRIT 2R b 258 2 BE T E e o 7272 91T CFD-
DEM & TFM TR {-ZEERERe -7 B2 Hib. Lo T,
AR EE AR TR B\ T, TRM IRV T kot
H7RL T BN DORBA BT A NENH D L EX DILS.
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